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In testing the capabilities of the new apparatus, the dissociation pressures of hydrogen fluoride and uranium hexafluoride over their respective complexes with sodium fluoride, and the decomposition of the uranium hexafluoride complex to give elemental fluorine were verified. Additionally, a test for sorption of uranium hexafluoride on sodium fluoride was developed, the existence of the compound Na2UFa was demonstrated, a more active form of sodium fluoride was made, the stability of the pentavalent uranium-sodium fluoride complex was studied, data leading to a postulated new compound (NaF)2(UF6)(HF) was obtained, and the interaction of hydrogen fluoride and uranium hexafluoride on sodium fluoride was studied. ·
INTRODUCTION
Decomposition pressures, sorption equilibria and kinetics, chemical states, and decomposition conditions can be rapidly and accurately characterized in a newly constructed gasometric apparatus. The method simply involves measvrement of quantities of gases reacting with or evolving from known quantities of solid.
The gasometric apparatus was tested on a series of problems relating to the separation of uranium hexafluoride from gas mixtures by adsorption on sodium fluoride.
That separation is of interest because of the application in the fluoride volatility l ' 2 ' 3 ... Dissociation Pressure Measurements. The solid sample in the evacuated reactor was brought to constant temperature for the pressure measurement. Frequently, the gas evolved from the measurement was removed, and a new measurement was made on freshly evolved gas.
STATUS OF STUDIES MADE WITH THE APPARATUS
A Test for Sorption of Uranium Hexafluoride on Sodium Fluoride. -
The test was carried out as described under 11 Adsorption Tests 11 above, using 0.42 g of sodium fluoride (10 millimoles) and 100 on the buret pressure scale for uranium hexafluoride, with gas supplies 2 and 3 connected to the buret (7.75 millimoles equals 100 units).
Application of the test to sodium fluoride pellets and 11 activated 11 sodium fluoride are presented in the following secti~n. The tesl permits examination of various forms of sodium fluoride and different adsorption conditions.
A More Active Form of Sodium Fluoride. -Sodium fluoride pellets (as received) adsorbed 0.160 m_oles UF6 per mole NaF on the first adsorption, followed by a drastic reduction to0.042 on the second adsorption and a gradual increase in succeeding adsorptions as demonstrated In Fig. 2a . Condil"ions were as follows: pretreatment with fluorine for 12 hr at 150°C, adsorption at 135 to 145°C, and maintenance at 32o···c for 1 hr prior to desorption.
Active sodium fluoride, prepared by treatment with hydrogen fluoride so as to exceed the 4:1 HF/NaF mole ratio followed by removal of the HF, adsorbed 0.5 moles UF 6 per mole NaF on the first adsorption. A gradual reduction in adsorptive capacity was noted in succeeding adsorptions, as presented in Fig. 2b . The conditions were simi lor to those used with the pellets except that no prior fluorine treatment w~s used and the adsorptions were at 150 to 170°C. ...
Repeating the adsorptions on the active sodium fluoride in the presence of 100 mm
Hg pressure of fluorine resulted in no change, as shown in Fig. 2c . The residual sodium fluoride contained only 0.28% uranium. Those data indicate that change in adsorption capacity is related to physical form rather than due to accumulation of reduced uranium;
the opposite conclusion may be drawn from the fact that a second hydrogen fluoride activation treatment, after the lOth cycle of the series (presented in Fig. 2b) , produced only small improvement in adsorption capacity.
· ThA ndsorption 11~u rve 11 and capacity were unchanged for the active sodium fluoride for the temperature range 100 to 210°C. In all cases, the rate of adsorption became very slow as the ratio approached 2.00.
The vapor pressure of uranium hexafluoride over the complex was measured to be 17 mm at 249°C and 180 mm a1' 320°C, in good agreement with th~ dissociation pressure of the previously accepted compound Na3UF9. The measurements were more difficult to make than those having a higher NaF/UF 6 ' mole ratio, because of the apparent greater evolution of fluorine. The increase in weight upon synthesis and chemical analysis verified the formation of the compound Na In a second test, Na 2 UF 8 prepared by adsorption of uranium hexafluoride on 0.407 g of active sodium fluoride, was heated to 395°C for 1 hr. The evolved gas was passed through a sodium fluoride trap to collect uranium hexafluoride and then through a solid potassium iodide trap to collect elemental fluorine by converting the potassium iodide to potassium fluoride and liberating iodine, which was measured.
The potassium iodide trap collected 0.009 g of uranium and 0.076 g of fluorine.
Stability of the Pentavalent Uranium-Sodium Fluoride Complex. -In addition to the preparations described above, a 2:1 ratio of total to quadrivalent uranium was found in the other two cases where residues were analyzed after a series of adsorption-desorption cycles. Furthermore, the pentavalent complex discussed in the second test in the section above did not evolve a detectable quantity of gas when heated to 550°C for about 1/2 hr. The dissociation pressures measured from 59 to l05°C are given in Table 3 .
Since the vapor pressure curve appears to be a straight line and the points were 
DISCUSSION AND CONCLUSIONS
The gasometric apparatus operated satisfactorily. Precision of gas transfers were better than ±1.0%. Accuracy In synthesizing compounds was within 1.0%.
The manipulations are simply and rapidly performed. Mechanical problems in operating the system were minor. Pressure and temperature calibrations remained stable.
The need for modifications became apparent. The most important are: (1) increase the sensitivity and range of pressure measurements, and (2) provide a gassampling point.
Where previous data were available, the data obtained with the gasometric apparatus agreed well. In a number of areas under study, new i nformoti on and a better understanding of the chemistry involved has already resulted. 
